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POWER SUPPLY INCORPORATING CIRCUIT 
BREAKER AND FAULT DETECTION CIRCUIT 

This is a continuation of co-pending application Ser. 
‘No. 07/340,323 ?led on Apr. 19, 1988, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to power supplies for 
DC equipment such as electronic circuits. More speci? 
cally the invention relates to a power supply incorporat 
ing a fault detection circuit controlling a circuit breaker. 

BACKGROUND OF THE INVENTION 

One of the problems to be overcome in devising a 
power supply is that of providing protection in the 
event of a DC dielectric test during installation. The 
voltage applied during such a test is typically 500 volts 
DC, which is capable of damaging circuits unless pro 
tective measures are taken. 

SUMMARY OF THE INVENTION 

According to the teachings of the present invention, 
there is provided a power supply incorporating a circuit 
breaker and a controlling fault detection circuit, the 
power supply having line, neutral and earth leads, and 
an AC to DC full wave recti?er, in which the line lead 
includes a coupling capacitor for DC isolation. 
An object of the present invention is to provide a 

power supply having DC dielectric test protection and 
that is capable of driving a fault detection circuit and 
associated power supply. - 

These and other features, advantages and objects of 
the invention will be more clearly understood from the 
following description of some embodiments thereof, 
given by way of example only with reference to the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of a power supply incor 
porating a ground fault detection circuit and associated 
circuit breaker, 
FIG. 2 is a circuit diagram of a modi?ed power sup 

ply including a reservoir capacitor for delivery of addi 
tional tripping energy; 
FIG. 3 is a circuit diagram of a further construction 

of a power supply having an arrangement for direct 
supply of tripping energy for the circuit breaker; and 
FIGS. 4(a) and 4(b) are circuit diagrams of further 

arrangements of power supplies which are essentially 
variations of that of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to FIG. 1, there is illustrated a power 
supply according to the invention indicated generally 
by the reference numeral 1. The power supply 1 incor 
porates a circuit breaker including an SCR Q2 and an 
associated solenoid 2, the SCR Q2 being controlled by 
a ground faultdetection circuit 3 which is indicated by 
interrupted lines in FIG. I. The power supply 1 is con 
nected to a three phase supply and includes line leads A, 
B and C and a neutral lead N. Line leads A and B are 
connected to a full wave bridge recti?er comprising 
diodes D1 to D4. The line lead C together with the 
neutral lead Nare the input of a second full wave bridge 
recti?er formed by diodes D5 to D8. The outputs of the 
recti?ers are interconnected at an output lead 5 and the 
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2 
negative outputs are earthed. The output lead 5 drives 
the ground fault detection circuit 3 and is also con 
nected to the solenoid 2 to provide tripping energy for 
the circuit breaker. A storage capacitor C4 and a Zener 
diode ZDl are connected across the bridge recti?er 
output. The line leads A, B and C include coupling 
capacitors C1, C2 and C3 respectively for DC isolation. 
The ground fault detection circuit 3 is of conven 

tional construction and comprises a current transformer 
T1 having a pair of opposed primary windings con 
nected to a comparator circuit 6 connected at it’s output 
to a variable resistor R6. The variable resistor R6 is 
connected by a forward blocking diode D9 to a capaci 
tor C20 which is in turn connected to an transistor Q1. 
The output of the ampli?er Q1 is connected to the gate 
of the SCR Q2. On detection of a ground fault, the 
comparator 6 output is high and the capacitor C20 
charges through R6 so that the SCR Q2 is triggered by 
the transistor Q1. 

In operation, the power supply 1 is used to provide 
power to electronic or other devices that are subjected 
to DC isolation or dielectric tests commonly referred to 
as “megger” tests. In this embodiment, the capacitors 
C1, C2 and C3 provide isolation during such tests and 
each has a value of 0.1 microfarad, giving an AC impe 
dance of approximately 26.5k ohms at 60 Hz. Accord 
ingly, only several milliamperes of current is supplied to 
the circuit. In this way, isolation is provided from a high 
DC voltage applied to the power supply while suffi 
cient current is provided to operate the'sensing and 
delay function of the circuit breaker and the ground 
fault detection circuit 3. A certain amount of energy is 
stored in the storage capacitor C4 to assist in maintain 
ing the SCR Q2 in conduction on tripping of the circuit 
breaker. 

Referring now to FIG. 2 there is illustrated an alter 
native power supply generally by the reference numeral 
10. Parts similar to those described with reference to 
FIG. 1 are identi?ed similarly. The only difference 
between the power supply 10 and the power supply 1 is 
that an additional reservoir capacitor C12 is connected 
across the recti?er output for provision of additional 
tripping energy. The reservoir capacitor C12 causes a 
time delay in tripping of the circuit breaker. This ar 
rangement is suitable when signi?cantly more current is 
required during the tripping operation. 

Referring now to FIG. 3 there is illustrated a further 
_ power supply according to the invention indicated gen 
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erally by the reference numeral 20. Parts similar to 
those described with reference to the previous drawings 
are identi?ed similarly. The important feature of the 
power supply 20 is that the line leads A, B and C are 
connected directly to the circuit breaker solenoid 2 to 
provide the tripping energy. The connection is made by 
a lead 21 to which each of the line leads A, B and C is 
connected through diodes D10, D11, and D12 respec 
tively. The lead 21 includes a spike suppression varistor 
VRl. The recti?er output lead 5 is also connected to the 
solenoid 2 through a diode D13 and a resistor R11. In 
operation, the power supply 20 provides the tripping 
energy only when it is needed. The tripping energy is 
supplied from the line leads A, B and C. A limited 
amount of energy is stored in the storage capacitor C4 
and this is used to maintain the SCR Q2 in conduction. 
It has been found that although the solenoid 2 only has 
a half wave input, sufficient energy is provided for it’s 
operation. If the SCR Q2 were triggered between posi 
tive half cycles, and one of the three phases were not 
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energized, the SCR Q2 would be turned on and held in 
the conducting state by current supplied through the 
diode D13 and the resistor R11 from the storage capaci 
tor C4. 

Referring now to FIGS. 4(a) and 4(1)), variations on 
the power supply 20 are illustrated generally by the 
reference numerals 30 and 40, respectively. Again, parts 
similar to those described with reference to the previous 
drawings are identi?ed similarly. The power supply 30 
includes a circuit breaker having a VMOS transistor 31 
instead of an SCR. In this case, because the VMOS 
transistor 31 turns off after a predetermined time, there 
is no need for the recti?er output lead 5 to be connected 
to maintain it in conduction. This arrangement allows 
the power supply to be connected to either the line or 
the load end of the interrupter contacts. This is an ad 
vantage over the use of an SCR, because when an SCR 
is used, the connection must be made on the load side of 
the interrupter so that the voltage source will be re 
moved when tripping occurs. If such power supplies are 
connected on the line side of the interrupter, the trip 
ping device would be continually energized after trip 
ping. This could lead to “burnout of the tripping sole 
noid”. 
The power supplies described above have four wire, 

three phase connections and thus operate if any one of 
the phases and neutral is present. The power supply 40 
of FIG. 4(1)) operates with a three wire, three phase 
connection and will thus operate with two of the three 
phases present. Only one bridge recti?er is used and this 
is connected to the line leads A and B, the line lead C 
being connected through a diode D40 to the recti?er 
output lead 5. 

In the arrangements of FIGS. 3 and 4(a), the power 
supply will operate if any one of the phases and neutral 
are present and thus will not operate without the neu 
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4 
tral. The circuit of FIG. 4(b), however, will operate if 
any two lines are present. 
Although the power supplies illustrated all include a 

ground fault detection circuit it will be appreciated that 
any type of fault detection circuit may be incorporated. 

It will also be appreciated that the invention provides _ 
a power supply which in a simple manner includes pro 
tection against applied DC and is also arranged to sup 
ply a fault detection circuit and circuit breaker with 
suf?cient tripping energy. 

Various changes, modi?cations and variations may be 
made to the arrangements described without departing 
from the scope of the invention. 
What is claimed is: 
1. A low current power supply incorporating a cir 

cuit breaker and fault detection circuit means for sup 
plying tripping energy for said circuit breaker, said 
power supply being subject to dielectric testing with a 
high DC voltage, comprising: 

line and neutral power leads; 
recti?er means coupled to said line and neutral power 

leads for supplying power to said fault detection 
circuit means; and 

a capacitor, on the order of 0.1 microfarads, individu 
ally coupled between each of said line power leads 
and said recti?er means for protecting said power 
supply from said high DC voltage. 

2. The supply of claim 1 further including an operat 
ing solenoid in said circuit breaker coupled to said fault 
detection circuit means. 

3. The supply of claim 2 wherein said solenoid is 
connected to said line lead by additional recti?er means. 

4. The supply of claim 3 wherein said fault detection 
circuit means includes a solid state switch in series with 
said solenoid. 

5. The supply of claim 4 further including voltage 
transient suppression means ‘coupled to said line lead. 
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